Soluble starch synthases and starch branching enzymes from cotyledons of smooth- and wrinkled-seeded lines of Pisum sativum L.
Soluble starch synthase and branching enzyme were purified from 18-day-old cotyledons of the smooth-seeded pea cultivar Alaska (RR) and wrinkled-seeded pea cultivar Progress #9 (rr) by DEAE-cellulose chromatography. Two coeluting peaks of primed and citrate-stimulated starch synthase activity and a major and minor peak of branching enzyme activity were observed in Alaska. However, in Progress #9, only one peak of synthase activity was found. When crude extracts of Progress #9 were centrifuged, over 70% of the starch synthase activity was recovered in the pelleted fraction, and additional washings of the pellet released no further activity. The addition of purified starch granules to Alaska crude extracts also resulted in the recovery of a greater proportion of synthase activity in pelleted fractions. The two peaks of branching enzyme activity in Alaska differed in their stimulation of phosphorylase, amylose branching activity, and activity in various buffers. The DEAE-cellulose profile of Progress #9 showed no distinct peak of branching enzyme and less than 10% of the total activity found in Alaska. The association of one form of soluble starch synthase with the pelleted fraction and the greatly reduced levels of branching enzyme provide a partial explanation for the appearance of high-amylose starch in Progress #9 cotyledons.